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Foreword 
 
The African Organization for Standardization (ARS) is an African intergovernmental organization 
made up of the United Nations Economic Commission for Africa (UNECA) and the Organization of 
African Unity (AU). One of the fundamental mandates of ARSO is to develop and harmonize African 
Standards (ARS) for the purpose of enhancing Africa’s internal trading capacity, increase Africa’s 
product and service competitiveness globally and uplift the welfare of African communities. The work 
of preparing African Standards is normally carried out through ARSO technical committees. Each 
Member State interested in a subject for which a technical committee has been established has the 
right to be represented on that committee. International organizations, regional economic 
communities (RECs), governmental and non-governmental organizations, in liaison with ARSO, also 
take part in the work.  
 
ARSO Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.  
 
The main task of technical committees is to prepare ARSO Standards. Draft ARSO Standards 
adopted by the technical committees are circulated to the member bodies for voting. Publication as an 
ARSO Standard requires approval by at least 75 % of the member bodies casting a vote. 
 
Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. ARSO shall not be held responsible for identifying any or all such patent rights. 
 
This African Standard was prepared by the ARSO Technical Harmonization Committee on Agriculture 
and Food Products (ARSO/THC 1). 
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Introduction 
 
Sugar is an important source of energy for many people throughout the world. Sugar processing and 
refining is carried out at only a few mills in sugar producing countries while sugar refining only is done 
in some sugar importing countries. For these reasons, fortifying sugar with micronutrients is both 
practical and feasible. In addition, sugar is eaten by the vast majority of people on a regular basis, 
although consumption levels do vary; thus, fortification is an effective means to provide nutrients that 
are deficient in the population. 
 
Among the micronutrient deficiencies, vitamin A deficiency is one of the most widespread, thus 
adversely affecting the health of more than 250 million children throughout the world. One approach 
to eliminating this problem has been the fortification of sugar with vitamin A. 
 
The objective is to ensure that vitamin A needs are met for the groups at greatest risk of deficiency 
without resulting in excessive intakes for individuals having a high sugar intake. The level of vitamin A 
to be added is determined by nutritional requirements and sugar consumption patterns; thus, 
nationally representative data disaggregated by socio-economic status and age groups are needed. 
Children under 5 years old are most vulnerable to vitamin A deficiency, and their recommended daily 
allowance is 400 μg RE (1,330 IU) per day. Pregnant women are also at high risk of deficiency, and 
their reccomended daily allowance is 600 μg RE (2,000 IU). 
 
If, for example, the average sugar intake of children under five years old is 20 grams per day and that 
for adults in the highest consuming group is 150 grams per day, 15 μg of vitamin A per gram of sugar 
will both satisfy needs and remain below the maximum acceptable limit. 
 
To be successful, a fortification program requires the collaborative participation between various 
government sectors, food producers, private organizations, and international agencies. The strongest 
expression of political commitment to eliminate vitamin A deficiency is legislative action to make a 
vitamin A fortification program official. Such legislation shall define the norms for implementing 
fortification, including the responsibilities of each sector involved. The regulations for vitamin A 
fortification must specify the type of vitamin A fortificant and the permitted range of retinyl palmitate in 
fortified sugar both at the refinery and at the point of sale when appropriate. The regulations must 
define the precautions and food safety conditions to be observed during production, transportation, 
storage, and sale of the fortified sugar. 
 
Labeling the bags of fortified sugar at the refinery should be enforced, especially when unfortified 
sugar is also produced for industrial use. Sugar packaged for retail sale should be labeled in a way 
that is true and accurate, and provides essential information specified by the health authorities. 
 
This African Standard seeks to establish a uniform regime for fortification which, if adopted, would 
make it possible to trade in fortified sugar across the borders of the countries in the continent. 
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Fortified sugar — Specification 
 
 
1 Scope 
 
This African Standard specifies the requirements and methods of sampling and test for fortified brown 
sugars and fortified plantation (mill) white sugar intended for direct human consumption. 
 
2 Normative references 
 
The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies. 
 
ARS 53, General principles of food hygiene — Code of practice 
 
ARS 56, Prepackaged foods — Labelling 
 
ARS 58, White sugar — Specification 
 
CAC/GL 1, General guidelines on claims  
 
CAC/GL 2, Guidelines on nutrition labelling  
 
CAC/GL 21, Principles for the establishment and application of microbiological criteria for foods 
 
CAC/GL 23, Guidelines for use of nutrition and health claims  
 
CODEX STAN 192, General standard for food additives 
 
CODEX STAN 193, Codex general standard for contaminants and toxins in food and feed 
 
ISO 4833, Microbiology of food and animal feeding stuffs — Horizontal method for the enumeration of 
microorganisms -— Colony-count technique at 30 degrees C  
 
ISO 6579, Microbiology of food and animal feeding stuffs — Horizontal method for the detection of 
Salmonella spp.  
 
ISO 7251, Microbiology of food and animal feeding stuffs — Horizontal method for the detection and 
enumeration of presumptive Escherichia coli — Most probable number technique  
 

ISO 21527-2, Microbiology of food and animal feedstuffs — Horizontal method for the enumeration of 
yeasts and moulds — Part 2: Colony count technique in products with water activity less than or equal 
to 0.95  
 

ICUMSA Method GS 1/2/3/9-1, The Determination of the Polarisation of Raw Sugar by Polarimetry  
 

ICUMSA Method GS 1/3/4/7/8-13, The Determination of Conductivity Ash in Raw Sugar, Brown 
Sugar, Juice, Syrup and Molasses  
 

ICUMSA Method GS 2/1/3/9-15, The Determination of Sugar Moisture by Loss on Drying  
 

ICUMSA GS 2/3-35, The Determination of Sulphite in Brown Sugars  
 

ICUMSA Method GS 2/3/9-19, The Determination of Insoluble Matter in White Sugar by Membrane 
Filtration  
 

ICUMSA Method GS 2/9-6, The Determination of Reducing Sugars in White Sugar and Plantation 
White Sugar by the Modified Ofner Titrimetric Method  
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ICUMSA Method GS 3/4/7/8-11, The Determination of Sulphated Ash in Brown Sugar, Juice, Syrup 
and Molasses  
 

ICUMSA Method GS 9/1/2/3-8, The Determination of Sugar Solution Colour at pH 7.0 by the MOPS 
Method 
 
3 Definitions 
 
For the purpose of this standard the following definitions apply. 
 
3.1 
diluent 
suitable, inert, edible food-grade carrier for micronutrients 
 
3.2 
fortificant 
compound which contains the specified micronutrient intended to be added to a food vehicle 
 
3.3 
food fortification 
practice of deliberately adding essential micronutrients in a food to improve the nutritional quality of 
the food and to provide a public health benefit with minimal risk to health 
 
4 Requirements 
 
4.1 General 
 

Fortified sugars shall be  
 

a) free-flowing crystals,  
 

b) practically free from dirt, foreign and extraneous matter and  
 

c) Free from fermented, musty or undesirable odours.  
 
4.2 Specific quality requirements 
 
Fortified sugars shall conform to the specific quality requirements provided in Table 1. 

 
Table 1 — Specific quality requirements for fortified sugars 

 

S 
No 

Characteristic Requirement/limit Methods of test 

Light 
brown 

Brown 
sugar 

Plantation 
white 

i. Polarisation, °Z, min. 99.2 99.0 99.5 ICUMSA GS 2/3-1 

ii. Invert sugar content, % m/m, max. 0.2 0.2 0.1 ICUMSA GS 2/3/9-5 

ICUMSA GS 2/9-6 

iii. Ash, percent, % m/m max.     

 (a) Sulphate ash 0.15 0.25 0.06 ICUMSA GS 3/4/7/8-11 

 (b) Conductivity ash 0.3 0.3 0.08 ICUMSA GS 2/3/9-17 

iv. Moisture content (loss on drying for 3 h 
at 105 °C ± 2 °C), max. a) 

0.15 0.2 0.1 ICUMSA GS 2/1/3/9-15 

v. Colour, in ICUMSA units, max  700 1300 150 ICUMSA GS 9/1/2/3-8 

vi. Sulphur dioxide, mg/kg, max. 20 20 20 ICUMSA GS 2/1/7/9-33 

vii. Water insoluble matter, mg/kg, max. 250 250 150 ICUMSA GS 2/3/9-19 
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5 Fortification provisions 
 
5.1 Levels of vitamin A1 
 
The fortified sugar shall conform to the requirements and the levels of vitamin A provided in Table 1. 
 

Table 1 — Requirements vitamin A in for fortified sugar 
 

Nutrient Fortificant compound Recommended 
factory level 

Regulatory levels, mg/kg 
minimum Maximum 

Vitamin A Vitamin A (Retinyl) palmitate  10±5 2 15 
 
5.2 Fortificants 
 
Vitamin A shall be added in the form of stabilized vitamin A compound or premixes of oily nature, 
such as oily vitamin A. 
 
The vitamin A compound shall conform to any of the following: 
 
a) British Pharmacopoeia (BP),  
 
b) Food Chemical Codex (FCC),  
 
c) Merck Index (MI),  
 
d) United States National Formulary (NF),  
 
e) European Pharmacopoeia (Ph. Eur),  
 

f) United States Pharmacopoeia (USP);  
 

g) FAO/WHO Codex Alimentarius Commission (CAC).  
 
6 Food additives 
 
Fortified sugars may contain food additives complying with CODEX STAN 192. 
 
7 Contaminants 
 
7.1 Heavy metals 
 
Fortified sugars shall comply with those maximum limits for heavy metals established in CODEX 
STAN 193. The maximum permitted levels for metal contaminants shall be as set out in Table 2.  
 

Table 2 — Maximum levels for metal contaminants 
 

 Parameter Requirement ICUMSA Method of test 
i. Arsenic (As), mg/kg, max 0.5 ISO 11212-1 
ii. Copper (Cu), mg/kg, max 1.0 GS 2/3-29 (1994) 
iii. Lead (Pb), mg/kg, max 0.5 ISO 11212-3 
iv. Cadmium (Cd), mg/kg, max 0.05 ISO 11212-4 
v. Mercury (Hg), mg/kg, max 1.0 ISO 11212-2 
vi. Zinc (Zn), mg/kg, max 3.0 ISO 6636-2 

 
 
                                                 
1 Countries may add other micronutrients if available country data indicate deficiency in such nutrients. 
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7.2 Pesticide residues 
 
Fortified sugars shall comply with those maximum residue limits established by the Codex 
Alimentarius Commission for this commodity. 
 
8 Hygiene 
 
8.1 Fortified sugar shall be produced, prepared and handled in accordance with the provisions of 
appropriate sections of ARS 53. 
 
8.2 When tested using appropriate methods of sampling and examination listed in Clause 2, the 
products: 
 

 shall be free from microorganisms in amounts which may represent a hazard to health and 
shall not exceed the limits stipulated in Table 3; 

 
 shall be free from parasites which may represent a hazard to health; and 
 
 shall not contain any substance originating from microorganisms in amounts which may 

represent a hazard to health. 
 
Table 3 — Microbiological limits for sugars 

 
S/N Micro-organism(s) Requirements Method of test 

1 Total plate count, cfu/g 103 ISO 4833 

2 Staphylococcus aureus cfu/g max 102 ISO 6888 

3 Escherichia coli, cfu/g, max. 30 ISO 7251 

4 Salmonella, per 25g, max. Not detected ISO 6579 

5 Shigella, cfu/g, max. Not detected ISO 21567 

6 Yeasts and moulds, cfu/g, max. 50 ISO 21527-2 

7 Streptococcus hemolytica, cfu/g, max. Not detected  
 
9 Packaging 
 
Fortified sugars shall be packaged in food grade, non-absorbent materials which do not have adverse 
influence upon effects on the composition of the product including its nutritional value, properties and 
appearance.  
 
NOTE 1 Packaging materials may be required to meet different regulations in the different destination countries.  
 
NOTE 2 The package fill should conform to the requirements of the legal metrology of the destination country. 
 
10 Labelling 
 
10.1 General 
 
In addition to the requirements of ARS 56, the following specific provisions shall apply:  
 
a) name of the product as “light brown sugar”, “brown sugar”, “plantation (mill) white sugar” and 

any other name from country of origin reflecting nature of the product. The words ‘fortified with 
Vitamin A’ shall be declared in close proximity to the name of the sugar;  

 
b) net contents shall be declared by weight in the metric units ('Systeme Internationale');  
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c) name, address and physical location of the manufacturer and/or the packer, distributor, 
importer, exporter or vendor of the product shall be declared;  

 
d) Country of origin of the product shall be declared;  
 
e) batch or lot number in code or clear format;  
 
f) date of manufacture of the sugar, in reference to the date of fortification, in the form ‘month and 

year’;  
 
g) best before date of the sugar, in reference to the date of fortification, in the form ‘month and 

year’; and  
 
h) instructions on disposal of used package.  
 
Each product unit may also be marked with the national food fortification Logo, where the industry 
qualifies to use the mark. 
 
10.2 Nutrition labeling 
 
The amount of vitamin A in the fortified sugar shall be declared on the label in accordance with 
CAC/GL 2. 
 
10.3 Nutrition and health claims 
 
Fortified sugar may have claims on the importance of the vitamins and minerals in nutrition and 
health. Such claims when declared shall be consistent with CAC/GL 1 and CAC/GL 23. 
 
11 Method of sampling 
 
11.1 General requirements 
 
In drawing, preparing, storing and handling samples, the following precautions and directions 
shall be observed. 
 
a) Samples shall be taken in a protected place not exposed to damp air, dust or soot.  
 
b) The sampling instruments shall be clean and dry when used. 
 
c) When sampling for microbiological purposes, the sampling instruments and containers for 

samples shall be sterilized preferably by dry heat at 170 °C for 1 h before use. 
 
d) Precautions shall be taken to protect the samples, the material being sampled, the sampling 

instruments and the containers for samples from adventitious contamination. 
 
e) The samples shall be placed in clean, dry, and moisture-proof containers. 
 
f) The sample containers shall be sealed air-tight after filling and marked with name of 

material, date of sampling, name of the manufacturer, name of the person sampling and 
such other particulars of the consignments. 

 
g) Samples shall be protected from light as far as practicable and shall be stored in a cool, dry 

place. 
 
11.2 Scale of sampling 
 
11.2.1 All the packages of the same size, type and style which have been manufactured and 
packaged under essentially the same conditions in a single consignment shall constitute a lot. 
Samples shall be tested separately for each lot for ascertaining the conformity of the sugar. 



CD-ARS 863:2012(E) 

6 © ARSO 2012 — All rights reserved 

 
11.2.2 The number of bags to be selected (n) from the lot shall depend on the size (N) of the lot 
and shall be in accordance with the formula: 
 

n  = √N 
 
These bags shall be selected at random from the lot; to ensure the randomness of selection a 
random number table, as agreed to between the purchaser and the supplier shall be used.   In 
case such a table is not available, the following procedure shall be used: 
 

Starting from any bag, count them as 1,2,3,…..  up to r and so on in one order, where r is 
equal to the integral part of N/n, N being the total number of bags in the lot and n the 
number of bags to be selected. Every rth bag thus counted shall be separated until the 
requisite number of bags is obtained from the lot to give samples for test. 

 
In case of bags stacked in a pyramidal shape, approximately equal number of bags shall be 
selected from all exposed sides of the lot, so as to give the required number of sample bags. 
 
11.3 Preparation of samples 
 
11.3.1 Procedure 
 
From the top, middle and bottom portions of each of the selected bags (see 11.2), 
approximately equal quantity of sugar shall be taken with the help of a suitable sampling 
instrument. The sample collected from each of the bags shall be thoroughly mixed so as to 
give a composite sample of 600 g. The composite sample thus prepared shall be divided 
approximately into three equal parts; one for the purchaser, one for the supplier, and the third for 
the referee and sealed air tight with particulars as given in 11.1(f). 
 
11.3.2 Number of tests 
 
The composite sample prepared as under 11.3.1 shall be tested for the characteristics as 
prescribed in Table 1. 
 
11.3.3 Criteria for conformity 
 
The lot shall be declared as conforming to this specification, when the test results on various 
characteristics obtained on the composite sample satisfy the corresponding requirements. 
 
12 Methods of test 
 
Testing for micronutrients may be conducted using any internationally recognized test methods. 
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